Online Appendix B: Extra Verification Data

This appendix contains verification data not included in the expedited contribution
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Figure B1. As in Fig. 2 from the article, but for the > 10 mm 12

Brier skill scores, > 25mm

(a) Analog, (b) Rank analog
20 supplemental locations no supplemental locations

h-1 event threshold.

(c) Raw ensemble

Brier Skill Score
Brier Skill Score
Brier Skill Score

0.5}
0.4}

0.3}

T T T T T T T
. Day 0.5-1.0| :
Day 1.5-2.0
Day 2.5-3.0
Day 3.5-4.0f.:..
Day 4.5-5.0
Day 5.5-6.0|
Day 6.5-7.0| i "
Day 7.5-8.0

i

1Oo>04«
{0>04

J

Figure B2. As in Fig. 2 from the article, but for the > 25 mm 12
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Brier Skill Scores for 012 to 024-h forecasts, > 1mm event
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Figure B3: Asin Fig. 4 from the article, but for 12-24 h forecasts of the > 1 mm

event.



Brier Skill Scores for 012 to 024-h forecasts, > 10mm event
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Figure B4: Asin Fig. B3, but for 12-24 h forecasts of the > 10 mm event.



Brier Skill Scores for 012 to 024-h forecasts, > 25mm event

(a) Analog forecast (with 20 supplemental locations)

s, N L™ o é

L N . 8 oo

°) Yy

(b) Rank analog forecast, no supplemental locations
N W N &

R I . O e

°) Yy

(c) Raw 11-member ensemble forecast

s, N L ""b™ 9 é

A [T - o°

-1 0 0.05 0.1 0.2 0.25 0.3 035 04 05 0.6 0.7 0.8 0.9
Brier Skill Score

Figure B5: Asin Fig. B3, but for 12-24 h forecasts of the > 25 mm event.



Brier Skill Scores for 012 to 024-h forecasts, > q95 event
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Figure B6: As in Fig. B3, but for 12-24 h forecasts of the > q95 event.



Brier Skill Scores for 060 to 072-h forecasts, > 10mm event
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Figure B7: As in Fig. B3, but for 60-72 h forecasts of the > 10 mm event.



Brier Skill Scores for 060 to 072-h forecasts, > 25mm event
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Figure B8: As in Fig. B3, but for 60-72 h forecasts of the > 25 mm event.



Brier Skill Scores for 108 to 120-h forecasts, > 1mm event
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Figure B9: As in Fig. B3, but for 108-120 h forecasts of the > 1 mm event.



Brier Skill Scores for 108 to 120-h forecasts, > 10mm event
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Figure B10: Asin Fig. B3, but for 108-120 h forecasts of the > 10 mm event.



Brier Skill Scores for 108 to 120-h forecasts, > 25mm event
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Figure B11: Asin Fig. B3, but for 108-120 h forecasts of the > 25 mm event.
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Brier Skill Scores for 108 to 120-h forecasts, > q95 event
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Figure B12: Asin Fig. B3, but for 108-120 h forecasts of the > q95 event.
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Brier Skill Scores for 156 to 168-h forecasts, > 1mm event
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Figure B13: Asin Fig. B3, but for 156-168 h forecasts of the > 1 mm event.
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Brier Skill Scores for 156 to 168-h forecasts, > 10mm event
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Figure B14: Asin Fig. B3, but for 156-168 h forecasts of the > 10 mm event.
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Brier Skill Scores for 156 to 168-h forecasts, > 25mm event
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Figure B15: Asin Fig. B3, but for 156-168 h forecasts of the > 25 mm event.
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Brier Skill Scores for 156 to 168-h forecasts, > q95 event
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Figure B16: Asin Fig. B3, but for 156-168 h forecasts of the > q95 event.
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Figure B17: Reliability diagrams as in Fig. 6 from the article, but for 12-24 h

forecasts of the > 1 mm event.
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Figure B18: As in Fig. B17, but for 12-24 h forecasts of the > 10 mm event.
Reliability for 012-024-h, > 25mm
(a) Analog, 20 supplemental locations (b) Rank analog, no supplemental locations (c) Raw 11-member ensemble
00F T T T T A 100 T T T T T T T T A
7 7
1g0 _reauency of usage ; 100 _Freauency of usage , 100 Freauency of usage
107 4 4 107 4
> ’ —~ ’ — > ’
g Q Q g 02
e 7 {1 g . 1 & eopg 107 . 1
g 7 > ’ > g 10 ’
“ 10% 7 2 it 5 0t .
10° ’ g s ’ ] 10° ,
0 20 40 60 80 1008, o 0 20 40 60 80 1007/ o 0 20 40 60 80 100 ~
B Probability ’ 7 O 60 Probability ’ 7 O 60 Probability 4 d
4 i , fra ,
’ @ ’ [ ’
v 2 ’ 2 ’
F R & 4or ’, s R & 4or , ’ B
o 7’ ° 7’
aQ y a 7
L 4 8 2} 4 28 20} , g
) o
p p /
/ BSS = 0.16 y BSS = 0.10 / BSS = 0.01
. . . . 4 0 . . . . 4 0 . . . . 4
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100

Forecast Probability (%)

Forecast Probability (%)

Forecast Probability (%)

Figure B19: As in Fig. B17, but for 12-24 h forecasts of the > 25 mm event.
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Figure B20: Asin Fig. B17, but for 12-24 h forecasts of the > q95 event.
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Figure B21: Asin Fig. B17, but for 60-72 h forecasts of the > 1 mm event.
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Figure B22: Asin Fig. B17, but for 60-72 h forecasts of the > 10 mm event.
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Reliability for 060-072-h, > 25mm
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Figure B23: As in Fig. B17, but for 60-72 h forecasts of the > 25 mm event.
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Figure B24: As in Fig. B17, but for 60-72 h forecasts of the > q95 event.
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Figure B25: Asin Fig. B17, but for 108-120 h forecasts of the > 1 mm event.
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Figure B26: Asin Fig. B17, but for 108-120 h forecasts of the > 10 mm event.
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Figure B26: As in Fig. B17, but for 108-120 h forecasts of the > 25 mm event.
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Figure B27: Asin Fig. B17, but for 108-120 h forecasts of the > q95 event.
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Reliability for 156-168-h, > 1mm
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Figure B28: Asin Fig. B17, but for 156-168 h forecasts of the > 1 mm event.
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Figure B29: As in Fig. B17, but for 156-168 h forecasts of the > 10 mm event.

Reliability for 156-168-h, > 25mm

(a) Analog, 20 supplemental locations (b) Rank analog, no supplemental locations (c) Raw 11-member ensemble
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Figure B29: As in Fig. B17, but for 156-168 h forecasts of the > 25 mm event.
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Reliability for 156-168-h, > q95

(a) Analog, 20 supplemental locations (b) Rank analog, no supplemental locations 100 (c) Raw 11-member ensemble

A 100 A F 7

100

Frequency of usage

4 Frequency of usage 4 Frequency of usage 4
L, 10° quency 9 L, 10° & quency 9 L,

510" fliE - - - - - - ’
1§ 102
g 107
“10%
10° ’

0 20 40 60 80 100 -~

60 Probability ’ 1

107 .

107 4 i

107 ’

10

10° ’
0 20 40 60 80 100 ~

601 Probability ’ 1

©
3

80

Frequency
N

5
0 20 40 60 80 100 ,
’

601 Probability

401 40t 401

20+ 20} 201

Observed Relative Frequency (%)
Observed Relative Frequency (%)
N
Observed Relative Frequency (%)
N

BSS = 0.04 BSS = 0.02 BSS =-0.12

n n n + n n n + 1] 74 n n n n +
) 20 40 60 80 100 0 20 40 60 80 100 ) 20 40 60 80 100

Forecast Probability (%) Forecast Probability (%) Forecast Probability (%)

Figure B30: Asin Fig. B17, but for 156-168 h forecasts of the > q95 event.
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